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Abstract 

This presentation contains details of the setup for the first Beryllium DT 
layered shot on NIF. This includes how the settings were derived using a 
combination of data from tuning experiments and pre-shot simulations. The 
presentation also contain details of the setup for key diagnostics. 
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Shot Date: June 18, 2015 
Shot RI:  Kline/Kyrala/Doeppner/Perry 
Designer: Yi/Wilson/Simakov/Olson 

3 
I_Be_DT_HFt1_AAA_S01_TALIS_V1 

4/8/15 

Shot Summary 
Shot Purpose/Goals: 

• Measure the performance of DT layered implosion on NIF using a beryllium capsule 
with high adiabat pulse similar to the first CH “high foot” layered implosions  

 
Shot Description: 

• High foot, three shock pulse beryllium DT layered implosions with 1.45 MJ of laser 
energy 

 
Brief summary of what is new: 
 

• First DT layered implosion with beryllium capsule 

Presenter
Presentation Notes
Modify 3 to add supersnout on polar dim
Modify Equatorial to be a  opy of N140720.
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Table of Changes from a Previous Similar Shot 

 

4 

Previous Shot Current Shot Name 
Shot Name: I_Be_2DCona_HF1 Shot Name: I_Be_2DCona_HF1 

Pulse Shapes & Durations Be_350TW_1DConA_150115_Inner (_Out) 
outers 

AP_1_ConA_bkl_120607 -_BL’s (Q26B, 
31T) 

Be_350TW_DT_150427_Outer outers 
Be_350TW_DT_150427_Inner inners 

Total Energy & 
Energy/Beam 

~1.4 MJ ~1.4 MJ 

Peak Power 350 TW 350 TW 

Amplifier Configuration 11-5 20% 11-5 20% 

Delta Lambda 23(6.4),30(5.7)   23(5.9),30(5.2)   

CPP Usage Nominal 575 Nominal 575 

Beam Pointing  Nominal 575 + backlighters (26B, 31T) Nominal 575  

Target & Fill Info 
(Taxon, description, 
materials, gas fill, fill 
pressure, temp & density) 

ConA2D_Au_575.943_345_Be5.1_T_15-
100561 

Au hohl. (1.6 mg/cc He4 fill 3.45 mm 
LEH)+Cu backlighter, Cu doped Be capsule 

(D-He3 2992 Torr) T=24K 

THD_Au_575.943_345_Be55536_C_100581 
Au hohl. (1.6 mg/cc He4 fill 3.46 mm LEH), Cu 

doped Be capsule (DT layer) T=19.5K; 

DIM 0-0 RGXD4-HX-1200-14-12X-V2 RGXD4-HX-1200-14-12X-V2  + SRCs/NADs 

DIM 90-78 HGXD2F  HGXD4-H-540-12.7-6X+WRFs HGXD4-HAD-1200-6.35-12X 

DIM 90-315 N/A NIS + SRCs/NADs 

Other? Dante, NToF, FABS/NBI Rags 
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Using the shape data from the 1DconA and 
the 2DconA, we can set the wavelength for 
the DT shot 

5 I Be DT HFt1 AAA S01
 

4/8/15 
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P0= 26 um 
P2/P0=14% 
P4/P0= -4% 

P0= 36 um 
P2/P0=9% 
P4/P0= 1% 

N150222 

P0= 44 um 
P2/P0=-16% 
P4/P2= 7% 

∆λ = 7.3 A, 8.5 A 

∆λ = 5.7 A, 6.4 A 

P0= 72 um (not quite a BT) 
P2/P0=22% 
P4/P0= 4.5% 

∆λ = 5.0A, 5.0 A 

N150420 

DT shot ∆λ = 7.3 A, 8.5 A 



Polar shape tuning used the CH experimental playbook 
to set ∆λ for 23 and 30 degree beams, but backed off 
some due to high transfer observed for Be capsules 

I_Be_DT_HFt1_AAA_S01_TALIS_V1 6 4/8/15 

M0: 70± 8.4μm 

M2/M0: (5.7 ± 2.4)% 

M3/M0: (3.7 ± 2.5)% 

M4/M0: (2.8 ± 2.5)% 

Measured Polar Shape from N150222 
Beryllium 1D ConA shot 

Be DT shot 
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Pulse is shock timed taking using the keyhole to 
calibrate the simulations 

Measured Polar Shape from N150325 
Beryllium keyhole shot 

Measured Polar Shape from N150510 
Beryllium keyhole shot 

Because the VISAR data blanked after the second shot breakout on N150325, we 
lowered peak power to get the third shock data as they do for HDC shots 

First shock breakout 

Second shock  

First shock breakout 

Second shock  

Third shock  
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Pulse is shock timed taking into account the as-
delivered picket energy from the previous 3 shots 

Laser delivered approximately 10% lower energy in the picket than requested 
in tuning shots N150325, N150420, and N150510 

1.43 MJ, 350 TW peak power pulse 
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Calculated Neutron Images for N150618 – Be 
DT capsule 

“14 MeV Image” “Downscattered Image” 
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Key performance metrics: 
Simulations 
Expected 
value 

N150618 
Be, 1.43 MJ, scale 
575, Be/Cu 

N130501 
High foot 1.35 MJ, 
scale 575, CH/Si 

Yield [50% DT] 1-2e15 7.87e14 7.71±0.18e14 
Ti (keV) [ntof] 3.75 3.65 2.83±0.16 
dsr [MRS] 4.5% 2.86±0.33% 3.07±0.33% 
X Bangtime (ns) 17.6  16.8 ±0.012 
N Bangtime (ns) 17.6 16.7 
X-ray burn (ps) 80  225±12 
N burn (ps)[GRH] 100 198 
X-ray P0 (µm) 26.5 31.9 26.4±1.8 
X-ray P2/P0 34% -.159 0.15±0.035 
X-ray M0 (µm) 26.5 38.9±0.5 
X-ray M4/M0 0.211±0.044 
NI P0 (µm) 

NI P2/P0 

Glenzer—NIF DT, implosion, June 13,  2011 
10 

dsr = 
0.039 (ρR 
[g cm-2]) 
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TALIS Review 
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Laser section 
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The laser pulse shape is similar to the first 
high foot shot with a CH capsule 

Slide 12 
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Be shot 

Laser Parameter Value 

1) Total per beam 
energy 
 8 kJ/beam 

1.43 MJ 
192 beams 
~7.8 kJ/beam 
11-5 @ 20% 

2) Pulse length and 
shape 

Slow rise, see separate 
viewgraph 

3) SSD bandwidth, 3-
color wavelength offset 

45 GHz 
∆λ30 = 5.2Å, ∆λ23.5 = 5.9Å 

4) Beam focus/spot 
size, CPP usage 
 
 

Rev1 Outer Cone 2w CPP  
Rev3 Outer Cone 2w CPP 
Rev1a Inner Cone 2w CPP 
Rev3 Inner Cone 2w CPP 

5) Beam pointing 
 
 
 

Scale 575 Hohlraum pointing * 
23deg. z=±2.664mm,  
30deg. z=±3.456mm,  
44deg. z=±4.8965mm,  
50deg. z=±4.7105mm 

6) Beam delays As specified in CMT 

7) ADDS 96% rule 

Beam pointing:  Nominal 575, 
small LEH pointing 

Be Laser pulse shape compared with 
first High Foot CH shot 
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Q32T 

Q34T 

Q35T 
Q36T 

Q33T 

Q42T 

Q41T 

Q43T 
Q46T 

Q45T 

Q44T 

Q11B 

Q12B 

Q13B 

Q14B 

Q15B 

Q16B 

Q21B 

Q22B 

Q23B 

Q24B 

Q25B 

Q26B 

Q31B 

Q32B 

Q33B 

Q34B 

Q35B 

Q36B 

Q41B 

Q42B 

Q43B 

Q44B 

Q45B 

Q46B 

Laser Configuration: 

Laser Parameter Value 

1) Total per beam 
energy 
 8 kJ/beam 

1.43 MJ 
192 beams 
~7.8 kJ/beam 
11-5 @ 20% 

2) Pulse length and 
shape 

Slow rise, see separate 
viewgraph 

3) SSD bandwidth, 3-
color wavelength offset 

45 GHz 
∆λ30 = 5.2Å, ∆λ23.5 = 5.9Å 

4) Beam focus/spot 
size, CPP usage 
 
 

Rev1 Outer Cone 2w CPP  
Rev3 Outer Cone 2w CPP 
Rev1a Inner Cone 2w CPP 
Rev3 Inner Cone 2w CPP 

5) Beam pointing 
 
 
 

Scale 575 Hohlraum pointing * 
23deg. z=±2.664mm,  
30deg. z=±3.456mm,  
44deg. z=±4.8965mm,  
50deg. z=±4.7105mm 

6) Beam delays As specified in CMT 

7) ADDS 96% rule 

Beam selection 

Beam pointing:  Nominal 575, 
small LEH pointing 
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1
 

Laser pulse shape definition 

Delta Lambda: 5.2, 5.9 A 
Nominal 575 small LEH pointing 
Standard CPPs 
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TALIS Review 
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Target section 
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Target Definition 

Targets 
Parameter 

Request 
 

Hohlraum Mat. Au 

LEH size 3.459 mm 

Capsule Thickness 160 um 

Capsule dopant 0,0.4,1% Cu 

Capsule Fill DT 

Capsule Fill Density Layer 

Hohlraum Fill He 

Hohlraum Fill Density 1.6 mg/cc 

4Pi metrology Yes 
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Target and Capsule definitions 

Au 
Hohlraum 

60.1% (3.459 
mm) LEH 

“Scale”  
5.75 mm 

9.43mm 

0%  1.82 g/cc 
0.42% 1.87 g/cc  
0.92% 1.93 g/cc     
0.42% 1.86 g/cc     
0% 1.81 g/cc 
Be + Cu 

Tube 10 µm OD SiO2 

Hole  
5µm 

1061 [1061] µm  

Capsule Be Cu Pt 
design 

T:H:D = 50:0.05:50 

(0.3 ± 0.05) 
 mg/cc 

Capsules and Hohlraums are 
layered and fielded on cryo target 
positioner 90,15 

Nominal Temperature  
DT = 18.8 K 
Layer DT = -0.35K  
Shot   DT = -0.8K 
below triple point: 
19.6K 

(1.6 ± 0.01) 
mg/cc He 
gas fill –  

DIM 90-78 

Ice: 
tbd [70] 

934 [936]  
929 [931] 

905 [906] 
901 [901] 
tbd [831] 

909 [911] 

Shell: 
160.3 
[160] 

Capsules 
axial 
position: 
4.1 µm   
[12 µm] 

Primary Target: 
41670001 

Backup target: 41670002 
 

Mini-Quench 
 

Glenzer—NIF DT, implosion, June 13,  2011 17 

THD_Au_575.943_345_Be55536
_C_15-100581-RevAA  
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Target 41670001 images 

• A quench will be performed 
to ∆T = 0.8 K below TP 41670001 target TCC-120 mm cold shield extension 

Hohlraum  
temperature

s 

Hohlraum at shot:-1.5K 

30 s THD quench target base controlled 
with cascade configuration  
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Executive summary
current layer (mm) DT spec (mm) Tuning spec (mm)

Grooves
K 0.58 0.7 1.5
Biggest groove area in 
HighMag (µm^2) 139.5 200 500

Biggest groove area in 
LowMag (µm^2) 136.2 200 500

Side views, P and/or M modes. RMS per mode (square root of power spectrum).
P1 0.21 0.5 1.0
P2 0.10 0.5 1.0
P3 0.15 0.4 0.8
P4 0.03 0.4 0.8
LEH view, m modes. RMS per mode (square root of power spectrum).

M1 0.39 0.5 1.0
M2 0.08 0.5 1.0
M3 0.02 0.4 0.8
M4 0.01 0.4 0.8
Roughness
Average NIF factor "nfa" 0.16 1.0 1.0
Layer thickness
thickness 69.1 69.0 69.0

Summary of DT ice layer properties 
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Total effective groove rms K (µm) 

Ignition 
Requirement 
Guideline for tuning 
target 

The ice layer in terms of groove area is just outside 
the tuning specification of 500 um^2 derived for low 
adiabat implosions 

Be shot • Specification for grooves from 
NIC 

• High foot shots showed little 
sensitivity to groove shooting a 
shot with 1600 um^2 compared 
with a similar shot around 300 
um^2 show the same nuclear 
performance 

• Before shimming the ice layer to 
remove M1, the grooves were at 
440 um^2. 

Based on the bullets above, the decision was made to keep the layer 
instead of risking not getting a layer for the first shot 
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Mode Number 

Side1 135_315°
Side2 45_225°
LEH
Ignition spec

The low modes for the ice layer are just out of spec. 

• To fix the low modes would 
have required changing 
targets because the limits of 
the shimming heater were 
reached. 

• Backup target had not been 
proofed, so there was no 
guarantee that changing the 
target would have resulted 
in better ice layer.  

Based on the bullets above, the decision was made to keep the layer 
instead of risking not getting a layer for the first shot 
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Below is an image of the ice layer 
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Mass Spec on DT fuel 
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Diagnostic section 
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Diagnostic summary: Standard DT 
suite 

Diag Locatio
n 

Priorit
y 

12x hGXI,-1 Ross 
Pairs DIM 0-0 

2 

SCRs/NADS 2 

12x hGXI-2,  Ross 
Pairs 

DIM 90-78 
1 

SCRs/NADS 2 
2 

Dante 1 (143, 274) 2 
SXI upper (18, 124) 2 
SXI lower (161,326) 2 

FFLEX (90, 110) 2 
EHXI (90, 110) 2 
DiXI (90, 100) 2 

FABs Q31B, 
Q36B 2 

NBI Q31B, 
Q33B 2 

Diag Location Subs Priorit
y 

NTOF 

(64, 136) 4M BT setup for hots 2 

SpecSP 2 

20M IGNHI 2 

(64, 330) 4M DTHI  3 
(90, 174) 20M SPECE  2 
(116, 316) 20M SPECA  2 

Polar SPEC 2 
NIS (90, 315) 
MRS (90-315) 
GRH (64, 20) 2 
SPBT (180,0) 2 

SPIDER* (7,90) 3 

• Standard DT diagnostics with standard 
analysis  
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DIM-based diagnostic configuration/filter 
details 

 
DIM 0-0 – RGXD4-HX-1200-14-12X-V2 (+IP + SCRs / NADs) 
 
 
 
 
 
Similar to 
 
 
 
DIM 90-78 - HGXD4-HAD-1200-6.35-12X  (+IP+ SCRs / NADs) 
 
 
 
 
 
 
 
Similar to 

Pinhole standoff from TCC 
100 mm AAA11-110682 LLE Ross Pair, V, Zn, Ge, 

Mo ross pairs Nosecone: AAA14-112925 
250 µm Kapton  

Pinhole standoff from TCC 
100 mm 

Snout Name 

Kinematic Base 
AAA15-101266 5AP, ross pairs, V, Zn, Ge, Mo 

Nosecone 
Empty InLine Basket 
 Filter AAA10-102783  

Nosecap:AAA12-104241 
250 µm Kapton 

HGXD6F 

HGXD1T  Supersnout-II 

Nosecap:AAA11-111739 
250 µm Kapton 
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Setup For Polar DIM 

From 
I_Be_1DSConA_HF1 

Presenter
Presentation Notes
50-200 is 3x50 v==  G=3^3=27 times less.
31/.75=41   so will see
(41/27)*3000=(1.518*3000)~ 4550 peak counts
But now have 1000+250+250 of Kapton  vs 800+250+250  Transmission  0.41 Vs  0.44 
So 4000-4000*(.41/.44)=4245 counts   still not saturated
So OK with 50V- 200V 

1DCcona N150222 Delay was set at 17.10, recorded,  17.05 First of two strips, Bang Time was  >16.4 ns, missed peak at end of second strip , spider gave 17.44



DIM 00-00 setting (2 strip GXD) 
From Approval Manager  

DIM 00-00: RGXD4-HX-1200-14-12X-V2 
Comparison shot is N150222 
 Bias = 60 
 Max counts = ~3000  
Using same instrument, expect 4-12x more signal 
= 60v change to 150 Volt is 3^2=9 x  

Additional Delay  
Client delay =    17.6 ns  

GGXD HGXD1T 2 strip vertical 100 ps 
Number of Strips 2 
Attributes Strip 1 Strip 2 Strip 3 Strip 4 
Timing Delay 0 250 
Backbias (V) 150 150 

Expected BT = 17.6-17.7 ns 

Bang TIme 

HGXD N150222 

• Magnification 11.9X  
• 50 V MCP. 
• Peak CCD signal was 3000 counts, 

100-200 counts above background. 
• strip delays 0/200/400/600/ ps. 

17.6 17.8 N/A N/A 

4/2/15 
TALIS Review I_Be_2DConA_Hf1_V9_02-04-

2015 28 

Presenter
Presentation Notes
Doug and Austin moved the fourth pulse by 450 ps  earier than the 1dscon N150222. so expect the bang time to be earlier by 450 ps.  2dcon has more loss than 1 dscona sinec the looss area is bigger so another 20ps or so   ghas to be accounted for. 
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Setup For 90-78 DIM 

From 
I_Be_1DSConA_HF1 

Presenter
Presentation Notes
50-200 is 3x50 v==  G=3^3=27 times less.
31/.75=41   so will see
(41/27)*3000=(1.518*3000)~ 4550 peak counts
But now have 1000+250+250 of Kapton  vs 800+250+250  Transmission  0.41 Vs  0.44 
So 4000-4000*(.41/.44)=4245 counts   still not saturated
So OK with 50V- 200V 

1DCcona N150222 Delay was set at 17.10, recorded,  17.05 First of two strips, Bang Time was  >16.4 ns, missed peak at end of second strip , spider gave 17.44



DIM 90-78 setting (4 strip HGXD2) 
DIM 90-78: HGXD4-HAD-1200-6.35-12X  
Comparison shot is N150222 
 Bias Was= 60 
 Max counts = 3000 
Instrument 2x more sensitive, expect 4-12x more signal, 500 
um more polyimide 
We need more gain = 150 V 

Client delay  Additional 
Delay=   17.35 ns  

HGXD HGXD6F 4 strip horiz 100 ps 
Number of Strips 4 
Attributes Strip 1 Strip 2 Strip 3 Strip 4 
Timing Delay(ps) 0 250 500 750 
Backbias (V) 150 150 150 150 

Expected BT = 17.6-17.7 ns 

Bang Time 

17.35 17.6 17.85 18.1 

4/2/15 TALIS Review I_Be_2DConA_Hf1_V9_02-04-2015 

HGXD N150222 

• Magnification 11.9X  
• 50 V MCP. 
• Peak CCD signal was 3000 counts, 

100-200 counts above background. 
• strip delays 0/200/400/600/ ps. 

30 

Presenter
Presentation Notes
16.44 from 1dcoma minus 100 ps that we moved the fourth pulse
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TALIS Review 
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Setup For DIXI 

Presenter
Presentation Notes
50-200 is 3x50 v==  G=3^3=27 times less.
31/.75=41   so will see
(41/27)*3000=(1.518*3000)~ 4550 peak counts
But now have 1000+250+250 of Kapton  vs 800+250+250  Transmission  0.41 Vs  0.44 
So 4000-4000*(.41/.44)=4245 counts   still not saturated
So OK with 50V- 200V 

1DCcona N150222 Delay was set at 17.10, recorded,  17.05 First of two strips, Bang Time was  >16.4 ns, missed peak at end of second strip , spider gave 17.44



DIM 90-78 DIXI setting (4 strip ) 
DIM 90-78: HGXD4-HAD-1200-6.35-12X  
Comparison shot is N150222 
 Bias Was= 60 
 Max counts = 3000 
expect 4x-12x more signal 
We need more gain = 

Client delay  Additional 
Delay=   17.6 ns  

DIXI Dixi 4 strip horiz 100 ps 
Number of Strips 4 
Attributes Strip 1 Strip 2 Strip 3 Strip 4 
Timing Delay(ps) -240 0 240 480 
Backbias (V) -50 -50 -50 -50 

Expected BT = 17.6-017.7 ns 

Bang Time 

17.36 17.6 17.84 18.04 

4/2/15 TALIS Review I_Be_2DConA_Hf1_V9_02-04-2015 

HGXD N150222 

• Magnification 11.9X  
• 50 V MCP. 
• Peak CCD signal was 3000 counts, 

100-200 counts above background. 
• strip delays 0/200/400/600/ ps. 

32 

Presenter
Presentation Notes
16.44 from 1dcoma minus 100 ps that we moved the fourth pulse
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